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CLAIMS 



1 . A circuit structure comprising: 

a semiconductor layer; 

an oxide layer formed on said seroicorjductor layer; 
a polysilicon layer formed on said o^lde lafyer; 

a gate structure formed from said polj^s\licon layer, said gate structure having a defined 
leading edge; and 

an overlap region beneath said gate"stfttcture\and adjacent said leading edge having a 
predetermined ion implant concentration, said predetermined implant concentration being 
sufficient to increase the electrical gate oxide thickness in \aid overlap region. 

2. The circuit structure according to claim 1, wherein said predetermined ion implant 
concentration is about 1E18 atoms per curac centimeter of fluorine. 



3. A circuit structure comprising: 

a semiconductor layer; 

a source region and a drain region ir 
with a first conductivity-type dopant 

a channel region located between sai 




nductor layer which are lightly doped 



sOurceVdrain regions; 



a gate oxide layer located on a surface of said channel region; and 
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a gate electrode located on said g^e 
which is beneath said gate electrode and ad 
region, having an ion implant concentration 
in said overlap region. 



oxide layer, the portion of said gate oxide layer 

ent said drain region, and which defines an overlap 
wGush is effective to lower the surface electrical field 



4. The circuit structure according to claim 3, wherein said ion implant concentration is about 
IE 18 atoms per cubic centimeter of fluomne. 



5. The circuit structure according to claim \ wherein said source region and said drain region 
are heavily doped with a second conductivity lopant. 




7. The circuit structure according to claim 3, wherein said gate electrode is comprised of 



polysilicon. 






8. The circuit structure according to claimM) wherein said gate electrode is a gate stack. 
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9. The circuit structure according to claim 3, wherein said gate electrode is comprised of a layer 
of polysilicon, and one or more additional layers selected from the group consisting of metals, 
metal alloys, highly doped polysilicon, sifficides, and polycides (polysilicon/metal silicide stacks). 

10. The circuit structure according to claimE, wherein said gate electrode is comprised of a layer 
of polysilicon, a layer of titanium nitride deposited on said polysilicon layer, and a layer of 
tungsten deposited on said titanium layer. 



11. The circuit structure according to claim 3, firmer including a pair of conductive studs and an 
interlevel dielectric layer provided on said semieonductive layer, said interlevel dielectric layer 
have a pair of throughbores, each accommodating one of each said pair of conductive studs, and 
one of each said pair of conductive studs contacting one of each said source/drain regions. 



12. A circuit structure comprising: 
a semiconductor layer; 
a first dopant-type MOS transistor is sit 
a source region and a drain region 
with a first conductivity-type dopant; 

a channel region located between said souYce/drain regions; 




n said semiconductor layer having: 

iconductor layer which are doped 



a gate oxide layer located on a surface of said channel region; and 



Li 



t 
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a gate electrode located on s lid gate oxide layer, the portion of said gate oxide 
layer which is beneath said gate electrode and adjacent said drain region, and which defines an 
overlap region, having an ion implant concentration which is effective to lower the surface 
electrical field in said overlap region; and, 

which is complementary to said first dopant-type 

I 

MOS transistor, said second-type dopant MOS transistor is situated on said semiconductor layer 
and includes a second gate oxide layer, two complementary source/drain regions which are doped 
with a second conductivity-type dopant, and a|complementary gate electrode located on said 
second gate oxide layer. 

13. The circuit structure according to claim 12, wherein said ion implant concentration is about 

1E18 atoms per cubic centimeter of fluorine\ 
0 



14. The circuit structure according to claim 12, wherein the portion of said second gate oxide 



layer which is beneath said complimentary g| 
region, and which defines a second overlap 



pctrode and adjacent said complimentary drain 
(n, having an ion implant concentration which is 



effective to lower the surface electrical field in sai\ second overlap region. 



15. A method for fabricating a structu 

forming an oxide layer on a semic 
forming a polysilicon layer on said 




miconductor layer comprising the steps of : 
layer; 



t 
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itterning said polysilicon layer into a gate structure having a defined leading edge, and 
to expose said oxide layer; and 

implanting ions into said oxide layer at an overlap region beneath said gate structure and 
adjacent said define\leading edge to a predetermined ion implant concentration, which is 
sufficient to increase thXslectrical gate oxide thickness only in said overlap region without 
thickness growth of said oxide layer, said ionsare implanted at a tilt angle non-orthogonal to the 
plane of said semiconductor layls 



16. A method according to claim 15, 
about 1E18 atoms per cubic centimeter J> 



i rein s/id predetermined ion implant concentration is 



luonne. 



17. A method according to claim 15, wherein thW angle is/om about 5 to about 15 degre 
from an axis orthogonal to the plane of the semicorjfotfor layer. 



18. A method according to claim 15, wherein said ion is sheeted from the group consisting of 
fluorine and chlorine. 



19. A method according to claim 15, wherein said ion is fluorine anoNsaid implanting step 
carried out at an ion implantation dose of from about 1E13 to about lElYatoms per square 
centimeter, and an ion implantation energy of from about 10 KeV to about 2\fCeV. 



is 
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20. A^ethod according to claim 15, further including the step of annealing said semiconductor 
layer at aVnperature of about 800 to about 900 degrees centigrade for a time period of about 10 
to about 15 minutes. 



21. A method accordhjg to claim 15, wherein said oxide layer thickness is about 20 to about 80 
angstroms. ^ 



22. A method according to claim\5, furth 




of said gate structure. 



comprising iprming electrode spacers on both sides 



23. A method according to claim 15, wheitefevsaid gate structure^ comprised of polysilicon. 



24. A method according to claim 15, whereiU said gate structm/ is a gate stack. 



25. A method according to claim 24, wherein said gate stack is comprised of a layer of 
polysilicon, and additional layers selected from the group consisting of metals, metal alloys, 
highly doped polysilicon, silicides, and polycides (polysilicon/me\l silicide stacks). 



26. A method according to claim 15, wherein said gate structure is a gatV electrode comprised of 
a layer of polysilicon, a layer of titanium nitride deposited on top of said polysilicon layer, and a 
layer of tungsten deposited on top of said titanium layer. \ 
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27. ASmethod according to claim 15, wherein said oxide layer is formed by low pressure 
chemical W)or deposition to a thickness of between about 20 to about 80 Angstroms. 

28. A method acceding to claim 15, further comprising forming a lightly doped drain 
source/drain region structure within the semiconductor layer adjoining said gate structure. 



29. A method according to claftqi 28, f herein saSd lightly doped regions are n-type regions 
formed by implanting ions, selectec^on the group consisting of phosphorus and arsenic, with a 
dosage of between about 2E15 to abci\ 5E1 Vatoms per centimeter squared at an energy of 



between about 5 to about 15 KeV. 



30. A method according to claim 28, wHerein sai^Ugfrtly doped regions are p-type regions 
formed by implanting boron di-fluoride ions with a ddfcage of between about 2E15 to about 5E15 
atoms per centimeter squared at an energy of between abo\t 10 to about 25 KeV. 



31. A method according to claim 15, further comprising formingSi heavily doped drain 
source/drain region structure within the semiconductor layer adjoinin\the gate structure. 



32. A method according to claim 31, wherein said heavily doped regions areVtype regions 
formed by implanting ions, selected from the group consisting of phosphorus andVsenic, with a 



f 
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dosage of between about 2E15 to about 5E15 atoms per centimeter squared at an energy of 
between about 5 to about 15 KeV. 



33. A method According to claim 31, wherein said heavily doped 
formed by implanting boron di-fluoride ions with a dosage of between about 2E15 



regions are p-type regions 



toabout5E15 



\ 



atoms per centimeter squared at an energy<between about 10 to about 25 KeV. 



34. A method according to clain\l 
of said gate structure. 

35. A method according to claim 3 
about 300 to about 700 Angstroms, 



urther Comprising forming electrode spacers on both sides 



ivhereirWid electAde spacers have widths of between 



36. A method according to claim 15, wherein said step\implanting is performed before said 
step of forming said polysilicon layer. 

37. A method according to claim 15, wherein said step of implant^ is performed before said 
step of patterning said polysilicon layer. 



38. A method of reducing Gate Induced Drain Leakage (GIDL) current withheld Effect 
Transistors (FETs) comprising the steps of: 
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(rming on a semiconductor layer a field effect transistor structure comprising a gate 
oxide layeX gate electrode on the gate oxide layer and two source/drain regions formed within 
said semiconductor layer; 

annealing sa\d semiconductor layer; 

implanting ionsVo said gate oxide layer beneath said gate electrode and adjacent said 
drain region, which defines^ 
which is sufficient to increase < 
ions being implanted at a tilt angle/rtofi-orthogi 



completing the fabrication 



of :a: 



39. A method according to claim i8, 
plurality of a first FET with a first di 



sei 



^o a predetermined ion implant concentration 
!e thickness only in said overlap region, said 
al to the plane of the semiconductor layer; and 
layer. 



wherein said FET 



!>rmed on said semiconductor layer is a 
semiconductor layer also includes a 
plurality of a second FET with a second dopant type,\aid second FET being compli 
said first FET. 



limentary to 




40. A method according to claim 38, wherein said ion implant\oncentration is about 1E1 8 
atoms per cubic centimeter of fluorine. 



41. A method according to claim 38, wherein the tilt angle is from abour^ to about 15 degrees 

\ 



from an axis orthogonal to the plane of the semiconductor layer. ^ 



t 
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42. A method according claim 38, wherein said ion is selected from the 
fluorine and chlorine. 



group consisting of 



43. A method according to claim 38, 
carried out at an ion implantation dos( 
centimeter, and an ion implantation en 



^ere/n said ion is fluorine and said implanting step 
ut IE 13 to about IE 14 atoms per square 
gy of Mn about 10 KeV to about 20 KeV. 



of 



44. A method according to claim 38, wherein said amUng step is at a temperature of about 
800 to about 1000 degrees centigrade for a time period of a^out 10 to about 20 seconds 

\ 



